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INTRODUCTION

One of the most important aspects of pest mosquito and mosquito-borne
disease control programs is the accurate identification of mosquito larvae.
Surveys are necessary to determine important species and to locate and
delimit their breeding places before planning any draining or filling opera-
tions, other types of source reduction or the proper application of .
fnsecticides with hand, power, or aerfal equipment. The accurate determina-
tion of mosquito larvae is obviously of utmost importance fn making such an
assessment,

This manual is based on the experience of many members of the Public
Health Service in teaching basic mosquito taxonomy during the past 25 years.
The first 3 parts incorporate many of the ideas and {llustrations in PH3
manuals, pictorial keys, filmstrips and motion pictures in a new workbook
format: trying to involve the student in a learning, recall and answering
method of tesching. Part I deals with the basic differences between.
anopheline and culicine larvae. Part II is concerned with the detailed
morphology of mosquitoes used fn fdentification. Part III deals with the
generic characteristics of the 11 genera of North American mosquito larvae,
Part 1V is a quiz. Part V is an fllustrated key to some 39 of the more impor-
tant species of mosquitoes in North America, the ones that teachers often
have available in quantity. This work book shovld be useful in teaching
students both the method of using a key and the identifying characteristics
of many jmportant species, It should also be helpful to technicians at many
Nosquito Control Districts in identifying the common and important species.

HOW TO USE THIS BOOKLET

The purpose of this self-instructional Work Book {s to teach, not to test,

It has been specially written so that you can learn by doing, Parts I, II,
and II1 can be completed with a pencil, each student setting his own pace,
teking whatever time is necessary, Read each page carefully. Write in the
angwers as you work through-the Work Book and compare your answers with those
fn the Answer Book,

REMEMBER

««Read RVERYTHING carefully, more so than ycu ordinarily do.

«sWork through each paragraph and page ONE STEP AT A TIME.

-=Do your best to answer all the questions BEFORE you look back or use the
answer book,

When you have completed Parts 1, 1I, and 111, use a microscope and the
f1lustrated key in Part V to identify specimen mosquitoes, which your
fnsiructor will provldey
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PART 1
What is an Anbpheles or a Culicine Larva?

There are four stages in the life history of mosquitoces:

The firest throq atages are aquatic) the fourth, or adult stage, 1a aerial,

In most species the adult females, but not the males, are bloodsucking,



TEST YOURSELF: Draw a line from each name to the aprropriate drawing.

i
| 1. egg
; 2. larva
?
3. pupa
4. adult
k




Mosquito larvae can be distinguished from all other aquatic insects by a
combination of two characters:
1. They have no legs,

and

2. The thorax is wider than
the head or abdomen,

b e N A S T R i

ABDOMEN

C
-~




These are not mosquito larvae butr are found commonly in collections of standing
water.

These aquatic insects have legs on the thorax.

N S, e K P 1w o

DAMSEL FLY DRAGONFLY

BEETLE

These aquaiie insects have the thorax about as wide as the head and abdomen.

MIDGE IARVA

RAT-TAILED MACCOT




TEST YOURSELF: Circle the numbero of the specimens illustrated belcow that are

mosquito larvae.

3. * 6.




Mosquitoes are divided into two main types known Aa."anOpheline“ or “culicine."
An anopheline mosquito larva haé palmate hairs and no air tube; a culicine

mosquito larva has no palmate hairs but does have an air tube.
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CULICINE ANOPHELINE



The palmate hairs (after the palm of the hand or a palm frond) are palm-

shaped structures present on the abdomen of anopheline larvae and absent

in culicine larvae.

AIR TUBE ABSENT; ABDOMEN WITH PALMATE HAIRS

palmate 7 b
hair /' /

The air tube is a cylindrical structure arising from the eighth abdominal

segment, It is pfesent in the culicine larvae but absent in the anopheline

larva.

*  AIR TUBE I’RESENT;\ ARDOMEN WITHOUT PALMATE HAIRS
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The malaria mosquito belongs to the group, or genus (plural =~ genera), named
Anopheles.,
¢ - The term "anopheline" is derived from this name, Scudy the anopheline larva

pictured here,

ra—

MALARIA MOSQUITO LARVA

Anopheles = "anbpheline" @g_squi;to larva

%




Remember these three facts to identify an anopheline, or malaria-mosquito

larva:

1, When xesting, it lies parall~sl to the vater surface,

2, It has no air tube,

3. It has palmate hairs which help keep the Abdomen at the water surface,

=

-s‘aiiiias’ ;g

Water Surface

‘§§§!!\ ‘,aézzééég

—
, /////‘ iy

PALMATE HAIR
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TEST YOURSEL?: Mark out the wrong statement in (a) and (b).

e T A T T

The malaria mosquito lafva can be recognized in the field with th: naked
eye; fdr 1£
~ Hangs from the water surfacg.
@ Lies pﬁrallel with the water surface.
Has aﬁqair tube;
(b) ‘

Does not have an air tube.

Water Surface

LY
Sk
¥

CFill in the blank in the statement belows
" In thétlaboratdry; with the aid of a ﬁicroscbpe, yod can see palm-shapéd
structures, called

oA

- segments.

; on some of the abdoﬁinal_

NN}
ey
o S Id = p
-,
o Sa) X
43 ‘fifvm‘\ ~
e -, ,/'/,"v;‘“ \
4 7 /,?/ 1/ !
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The term "culicine" mosquito comes from the genus named Culex, a well-knwwn

genus of pest mosquito., Study this drawing of a culicine larva.

SR &
L)

N

!

NO PALMATE HAIRS

- -

- -




These characterigtics will‘enable you to identify the 1ar§a of a culicine, or
pest mosquito.

1. It héngs at an angle to the water surface.

2. It has an air tube. v

3. It does not have palmate hairs.

13
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Culicine larvae can be identified by three characters:

S
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TEST YOURSELF:

1.
2,
3.

AR M= B e e S e - : ; - : - - - - BT P &.



s ]
Ty

TEST YOURSELF: The two important types of mosquito larvae are called:

1, ' ‘ or '

&
i

ko

i
&
&
B,

2, | oi

Wiite the‘apprOpriate names over the larvae pictured.
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PART II
Morphology of Mosquito Larvae

The mosquito Iarba\is divided into three body regions: head, thorax, and

abdomen,
——.—*

Structures on each\of these body fegiohs afe used in identifying mosquito

larvae.

WA &/

g ” /)
N

; 'I.IB " ABDOMEN ‘ -.W
' : : : 3 : ;? <
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| The head of an enopheline larva is very different than that of a culicine

larva, It is longer than wide with six frontal hairé across the ffontal
area (the middle of the dorsal or upper surface) and four hairs on the

anterior end, called the inner and outer élzgeal hairs,

INNER. CLYPEAL HAIR OUTER CLYPEAL HAIR

Head of é.hbbheline larva

17



The head of all North Aﬁeticﬁn culicine larvae (except Uranotaenia) is as

vwide as, or wider than, long, The important haifs accoss the middle of the

ddfsdl sutface of the head are called the upper head hair, lower head hair,

and gfeantennal hair,

) Oﬁsérfé in the drawingé the félativé poéitions of the upper and the lower

head hairs, 1In drawing A, the lower head hair appears to be in an uppermost

posifion, but in drﬁwing‘B, which shows the live larva hanging suspended

from the water sﬁrche, the lower head hair is below the upper head hair,

antennal hair

A Watt ] antenna
% 7 A :
" {\ ;:( preantennal hair
: - o " lower head hai
-~ * A upper ﬁead gair

A, Head of c@licine

Culicine larvd in

redting poéition

18



AR amenanit

1.
T2

3.
4,

5.

6,

7.

The head hairs are‘hll n&mbeted. Some workers, and
some'identification keys, refer to fhé hairs by

numbers rather than by names, The hairs are 1isted
below by both number and name. ’

VA

Culex
" Anopheles
preé}ypeal | ‘ 8-9. sutural (oceipital)
{anec éiyﬁeal | . 8, sutural (;nner)
outer clypeai ‘ 9. trans-sutural
postclypeil | |
{nner frontal {n anophelines; : Norni Rairs 2 and 3 afc absent
upper head in culicines ln culicines :

n&d;frontcl in anophelines;
lower head in culicines

outer frontal in anopheles;
preantennal in culicines

19
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TEST YOURSELFs number and label the hairs on the dorsal (or upper)
C surface of the head. - :

Anopheles

Culex




The antenna consists of a tubular shaft bearing an antennal hair, a terminal
antennal hair, and, at the tip, a dorsal and ventral saber. The antennal

hair may be single or branched, Its position on the shaft is important; it
may be located at the middle, or at some other part, The antennal hair may
be on the 1Aner side of the shaft, that is, towa;d the clypgalrhaira, or on
the outer side or dorso-external Surface; The shaft is smooth, spicular or

E spinose,

~DORSAL SABER. = ——=—~""

= ~ < TERMINAL HAIR — ==~

=~ ~ WENTRAL SABER -~~~

A — ~ ANTENNAL HAIR . . -A\
al &

J -

oantennal hale
’

_ o~ Sntennal halr




The antenna has distinctive characteristics that are useful in
identifying each species of mosquito.

TRST YOURSELP: Match one of the numbered descriptions with the
corresponding drawing. .

1. Host species of Culex have the basal third of the antennal shaft
stout, the apical third noticeably more slender with the antennal

hair many=branched.

2. Aedes ae ti, Aedgg triseriatus ahd Aedes sierrensis have the
» antennal shaft smooth and a single antennal hair. 5

3. Most Aedes have the autennal shaft somewhat rough and a 2- to
many-branched antennal hair.

4, Mansonia has the apical part of the antennai shaft very slender.

5. Psoroghorg discolor has the antennal shaft noticeably expanded.




The second body region of the mosquito is called the thorax. ~The thorax is
a compound structure resulting from the fusion of three segments known as the
rothorax, mesothorax, and metathorax. The hairs on the thorax are numbered,
those on the prothoracic and mesothoracic parts with numbers beginning at the
median dorsal line as shown in the drawing below. - :

THORAX |
NN , | 7%

Hair "1" of the prothorax is sometimes called the gubmedian prothoracic hair.
Its size and shape ara of great importance in identification of
larvae as shown below: : o

2
le
gz /3
_A_. quadtlnaeulatus | ﬁ. g_g_r_{_g_(_t_g_l_ A. ;a_l_!_i_!m

¥
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The pleural,‘hairs are of great significance in separafing the groups of 0ld
World Anopheles, , » , ‘ ,
These consist of 3 groups of 4 hairs, Nos., 9-12, of varying sices and branches
arising froni a common tubercie, The 3 pleural gtoups are called the pro-

_;_hqrac:lc group, mesothoracic g;oug, and metathoracic group, after the 3 main
parts of the thorax.

X\ / \‘7 i/

. ' A 4 ‘
\\& T ”‘{ /
A\

PROTHORAX 9.1t

A
) 4

9-12
MESOTHORAX g ‘

\\ N METATHORAX
S , 13 9.12

8
1

!
AW

\\\

'(

PLEURAL HAIRS OF THORAX

"%




The third body region, the abdomen, is narrower than the thorax and is composéd
 of 10 éegmehts. The fifgt 8 segmenté are separated from each'éthef By vell- 1

defined constfictions. The ninth is represénted by an air tube in culicines ik

and a spiracﬁlat_apparatus in anophelines. The tenth segment is somewhat

cylindrical and forms the anal segment surrounding the posterior part of the

alimentary canal ending in the anus, It is quite variable but usuaily bears

a lateral or tergal plate, specialized hairs, and 2 or 4 anal gills.

AIR TUBE ABSENT; ABDOMEN WITH PALMATE HAIRS

SPIRACULAR
APPARATUS

Al
SEGMENT

The air tube is a cylindrical struc;uf& arising from the efghth abdominal
segment, It is present in culicine larvae but absent in anopheline larva,

AIR TUBE PRESENT; ABDOMEN WITHOUT PALMATE HAIRS

il v | v. jvi.
poll ”__ - h-——-g e
="k CULTCINE LARYVA /AN ANAL
= /¢% W e s!cncut |
o .  NO PALMATE HAIR \ g

- 25

~ AIR TUBE




In dorsal view, the palmate hairs are among the most conspicuous structures
on the anopheline abdomen. They appear like a pair of palm-like or fan-shaped

SRR

structures, 'always well-developed on segments W and VI and aqmetimea on ..
segments I to VII, The numbexr of well-developed palmate haixs is a good,
easily seen charactexr to use in species identification, o

\
\ .

\\\\

W /
\\}\\' /‘“\:{}_,A‘% {/ X

N\ oy
N 7 T
AW 0,77

NSO L
= i
(1~ ={)

N\

y .,-, PALMATE HAIRS
A X
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-In culicines on the eighth abdominal segment (drawings B & C) there are small
structures called comb scales, which collectively form a comb, In some species
the comb scales are few in number and are arranged in a single 11ue, as in B,
In other species the comb scales are more numerous and occur in a patch of

two or more rows (c), collectively termed the comb, In some species of
mosquitoes, there are lateral plates on the eighth abdominal segment, too
(drawings D & E). : : v

g . c\omb scales

Aedes
aegypti

comb scales
\\

27



The corb scales are atrangéd in a single or double row, or a patch, on the
S -y s it . . o ' -
eighth segment, The number, arrangement, and shape of the comb acales fuxrnish

characters of great importance in species idemtificationm,

comb scale

s, lateral ,
>spines 2

- Aedes aegzgti

comb scales

Culex gutnguehoelgtu”"’-

28



| The‘air tube is a éylindri_«:al gtruc‘tu;é a:fising from thé‘eighth’abdominal

éegment. A comb=like row of tiny teeth, called pecten, is preseat on the

air tubé of six genera: Aedes, Culex, Deinocerites, Psorophora, Culiseta,

and Uranotaenia.

. pecten teel};
' .
/

Four genera! gonia, Orthopodomyia, Toxorhynchites, and Hyeomyia, do not
have pecten teeth on the air tube, | '

29



The number and posit:lon of single or branched
hairs on the air tube is of great importance
in :ldentify:lng mosquito 1arvae.

Aedes larvae typically have a single hair,
a two-branched hair tuft or one many-
branched hair tuft on each side of the air
tube, When a hair tuft has two or more

branches, all of the branches arise from
the same socket.

Aedes aegypli

v /
—
{\i\\\\\\\\\\\'\ J

Culex restuans

Culex quinquefasciatus

Culex larvae have several hairs, or
several two-branched or many-branched
hair tufts, on each side of tna air
tube, |

Yermwmmmn

Guliseta has an air tudbe with a basal hair tuft,

30
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The anal segggnt ariges from the eighth abdominal segment. It bears an
anal saddle which partially or cdmpleteiy encircles the anal segment, On
the anal saddle there is a lateral hg;g'which may be single, double, or

many-branched, The anal segment also bears 2 or 4 anal gills which may be

i
3
S
%

£
i

L
#*
E
4

long or short, equal or unequal,

S o 0l

-
-

\ AN
lateral hair 3 anal segment

A\

\L
'\‘//’ :

Aedes aegyplti
anal gills‘(/_ v

anal s'addle\

/ / . \\ ‘
lateral \
hair

- \ :

; = = = =) anal segment

anal gills : , ‘
Culex quinquefasciatus

21
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A median ventral brush may be absent or present on the anal
segment and it may or may not pierce the anal saddle.

WITH MEDIAN
VENTRAL BRUSH t};

& 1?7'

A

. anal ‘9\0
Aedes vexans saddle = — %
y A0 2
: 5 "’ < f//"“‘l\.
A f(ﬁﬁk\\
WITH (1NN

\
' MEDIAN .
VENTRAL BRUSH

Psorophora confinnis

< I
) \\‘7\‘ N \ S \.
WITHOUT MEDIAN ~ Nty ‘

VENTRAL BRUSH

WITH LATERAL HAIR "

Wyeomyia smithi

32




Test Yourself:

Write in the words comb, pecten, lateral hair, lateral platé,
median ventral brush, anal saddle, anal gills, air tube, and
hair tuft or hair as they apply on the drawings velow:!

16
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7

Toxorhynchites rutilus Orthopodomyia alba
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* SUMMARY SHEET

Label parts of nidsquito larva

17—
N " -
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PART 111

* GENERIC CHARACTERS OF NORTH AMERICAN MOSQUITO LARVAE

The 11 genera of North American larvae have well-defined generic
characters which divide them into three groups, as shown on the "Pictorial
Key to the U,S, Genera of Mosquito Larvae'.  Haemagogus, reported from the
Brownsville, Texas area, is very similar to Aedes and is not included in
this discussion,

THE THREE GROUPS ARE: = i

GROUP I " The anophelines, containing only fhe genus Ano heleé,‘

with palmate hairs and no air tube,

_GROUP II " The culicines, ﬁithoﬁt palmate hairs, and an Air tube
e with a pecten on the basal part of the air tube,

P ’ £ . e
",’ pecten

Culex " =SS L% RN o7 -
: 4 = AR, SN~ air tube
Deinocerites : = * "

e — e - A\

Uranotaenia - Z // | ' X
NS

Aedes

: Cul:l.seta'

Pséroghora

GROUP III = The culicines, without palmate hairs, and an air tube
without a pecten on the basal part of the air tube,

Mansonia

Toxorhynchites ‘
' A Nho pecten

- Orthopodomyia X air tube
Wyeomyia ; / N ’

&




‘ S |
. |
S0y SuOAdE Ony RNOY JOBG 10U 90D |}
Cunspeq 801 [OuD) Jusetad o HONd [OJDL O )
NG “_BNO08 QUID JAOYIM SB{008 QURIS Ypa
yamulinn {OSNIORQO WO mutes (WP YWt
| B |
1

B BUD U0 84 M WSS IOyl
Ppuo pasuod agn ity Spayutod Jou aqny Hy
A B |
]
VI mogpa
LT 4
t

YOHIONOSa

g [OUeR Ol JO SN} AQ BB} j01mmA UG ooNEA B §O S AQ BN}

" o uo pecd Jou ‘eiord s Aq peduu 1 0 T joApmbADI ) U0 PGS B O 8j0Kd
|

opend s A Pl Kpaqeyusos jou juswbes jooy !.Bo.?tﬂ_i..sg!_al oy

“souis

-auds XU S0y JNOEE 0] g SErON0R UCLALIOS Bu) SEpUR WOUL
$5uo) UOg) J60em POSY “HDId O 2y POR 90 OUNINA UO Gae; JO IO

noune e E0pos WS Guuoeq eiord o di weuiles foutwnnan WG

t I

ML/,‘_HM
SIS PAYUSA

" w
SOy 20 S0 30 2D U0 Ajuo i sqny Aty

Livid OW AU GIWIN4
W6 LT WO ANALY
: Y3LNID 3SVISIO IBVIINNWNGD
IOANDS HLWIH M0
JUVIIIM ONY NOLLYINGS WATYIM
20 INININWEG

N K/,
“spanod ooy WNOR U PUNO) SHOR0S Gityy
o noym povh
oo 1

" g0y 2O SNy 0 SHIDG |DIASS LM BN 21y

O |
|

‘880 pucAsq SOy 20
Ny o sitnd Auoul O BUO YjLk QN ity
"= 2104 JO 2103 1040 D JnOyIm BqN; STy

A .

gy ,
& "aetoeds BWOS Wy

. asaxd S0y WOWOLE JO SN JO MOI Y
“$30y 10y JO AOG |DSOG O Giim 3GM Y

-

o

JVAYVI OLINOSOW

© i R A

Lt SIS |PPHU
T 0 RUON MOWIDS
WA uR0DqY
NS0 BQA} Y

40 V¥INI9 s N Ol ADI TVIIOLId




T VT AT T = G e

2, It has palmate hairs on the

- 3, The head is longer than wide.,

GROUP I

Anopheles can be identified by three characteristics:

1. It‘has no afr tube, only a
‘ spiraculér apparatus.

middle abdominal segments,
in some spécieé on segments
I - VII. 8

(In culicine larvae - except
. yranotaenia - the head is wider

- than, or as wide as;clgﬁg). fe

R, L AR

HEAD

\ ‘ l!\ ,; B i
RN
R

N

‘~§2;§§§§ir "f’é"

37
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GROUP 1I

Larvae with a pecten on the basal part of the air tubn -

Culiseta always has a hair or hair tuft at the base of the air tube.

s There are 3 subgenera Culiseta (Culiseta). Culiseta (Culicella) and
Culiseta (Climacura), The subgeneric names are Included in parenthesis,
example Culiseta (Culiseta). They vary markedly and have air tubes which

“if are characteristically different as described below'

Culiseta (Culiseta) has the apical
pecten teeth fine and hair-like, -

/ quite different than the broader
basal pecten teeth, This subgenus
contains 5 North American specles:
alaskaensis, impatiens, incidens,
inornata, and particeps. :

Culieeta (Culicella) has only 1 to
a few large coarse pecten teeth
~on the basal part of the air tube,
There are 2 coumon species,
minnesotae and morsitans,

38



air tube.

Culisetn (Climacura) has a long slender air tube bearing many hair tufts,

It differs in having a basal tuft, often reduced to a single o). branched

hair, Culiseta melanura 18 the important species.

Culiseta melanura

Despite the variations desctibed above,'note that species of Culiseta have

one characteristic in common - a11 have a tuft or hair at the base of the

Culiseta inoruata

39



Culex 1s easily recognized by three characteristics:

1. The pecten on the air tube.

2, Many hairs or hair tufts on the air tube, ‘

3. A normal mosquito head without the triangnlar, lateral pouch on
each side behind the base of the antenna,

_\\*\\\\\\\\‘Q\"\\ .<

RIS w77

i Note: Culex and Deinocerites are the only North American genera with more

than one hair tuft, or hairs, on the ventral side of air tube --
that 1s the side with the pecten. Two rarz North American species
of Aedes (A. trichurus and bicristatus) have one hair tuft on the

ventral side and additional hairs or hair tufts on the dorsal side
asAwell. Culex includes some of the most abundant species through-

out United States.

Field workers; particularly in sehthern and nestern United States,

frequently recognize Culex larvae with the naked eye by the long, slender " -

air tube, 4 to 10 times as long as the basal width., 1In Northern and
Northeastern United States field workers must remember that a few species

of Aedes such as A. fitchii and excrucisns, and 3 species of Culiseta:

morsitans, minnesotae, and melanura have long slender air tubes similar to

those of Culex.
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Deinocerites differs from other mosquito larvae in having a triangular pouch
on each side of the head behind the base of the antenna, The air tube has
a hair behind the pecten and one or more hairs (often broken off and not
easi1y visible) on the posterior half. The three North American species
are found only in southern Fiorida and Texas,

The ‘common Florida species, D. cancer, has small, poorly developed plates on
the dorsal and ventral sides on the anal segment and only two anal gills.

two anal

gills
\
- A
SN R R RGN
triangular Lo
pouch

Uranotaenia differs from other North American mosquitoes in having a p1ate
" on the eighth abdominal segment with teeth on the posterior margin. " The ;
head is noticeably 1onger than wide. The 2 common species in eastern North
America, U, sapphirina and u. 1owii, have 4 conspicuous spines on the head.

__Pblate with
teeth

Head hairs stout and spinous
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Aedes 1is recbghized by a combination

There is only one ventral hair
or hair tuft on each side of the
air tube, Aedes bicristatus : Aed?S‘”Seﬂahw

and Ae. trichurus have additional

of characters- L : )
1, The air tube has a pecten, , i
2, \w\\\\\\w\\ ,

hair tufts on the dorsal side as
" well as the hair or tuft on the
7 ventral side, ‘
3. .The anal segment of the fourth
stage 1arvae is of two types-
(a) The anal segment is not
.completely encircled by a plate
(as in Aedes aegypti Ae.

ttiseriatus, Ae. dorsalis, and
Ae, vexans), or (b) The anal

‘ segment is ceﬁpletely encircled
by a plate, but the median

ventral brush lies entirely
~ behind the plate (aa in Aedes
sollicitans. Ae. taeniorhynchus, e

and Ae. nigromaculis).

Aedes aegypti

= _ dorsal

4 S0 S late
pla
N
NN ' '
‘ median ventral

'/' brush

Aedes taeniorhynchus

~do )
median veutral
" brush
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Psorophora is distinguished by a combination of characteristics:

"1, The air tube has a pecten, varying from many teeth to only 2 to 6
teeth, in some species. _
2. There is a single hair or hair tuft on each side of the air tube,
in some species so small and inconspicuous that it appears absent
3. The anal segment is complei:ely encircled by a blaze vhich is
' pierced by some of anterior hair tufts of the median ventral brush.

Rt e

anterior hair
tufts of median
ventral brush ™« -

AT R8I L,

plate *~ pecten tooth

Psorophora confiniis
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TEST YOURSELF:

Write the genus name below each of the mosquitoes illustrated,

Answers on page 7y,




A e e

IR

GROUP III
Larvae without a pecten on the air tube

Mansonia is easily recognized by the tapered air tube with teeth on one

side toward the tip. The antenna also has a distinctive shape, the
terminal part of shaft being markedly more slender than the basal part.

tn the field, Mansonia larvae are found with the tapered air tube piercing
the roots of aquatic plants, such as water lettuce or cattail,
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Toxorhynchites differs from other mosquito larvae as follows:

1. It has no comb scales on the

'
t
A‘\/

Y

eighth abdominal segment.,

2, It has a plate on the eighth
abdominal segment bearing 2
spines and 2 hairs.

3. 7Yhe head is somewhat rectangular

"~ and the mouth brushes are modified

for grasping and eating other aquatic
insects (including mosquito larvae).

head and thorax

late
P (dorsal and ventral)

Full-grown Toxorhynchites larvae can be recognized with the naked eye because
they are noticeably larger than other mosquito larvae occurring in water-
holding containers such as tree holes, tires, tin cans, and bottles, or
bromeliads, They are brownish colored and have a coarse appearance due to
the many spinee~like hairs which arfse from the hardened tudbercles on the
thorax and abdomen,
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Orthopodomyia is easily recognized by two characteristics:

1. The air tube has no pecten.
2. The eighth abdominal segment bears 2 rows of comb scales: an
anterior row with many small scales, and a posterior row
with a few longer and larger scales.

N
‘ comb \\\ .
scales %Q\
OV=
{ TN
2
W

Orthopodomyia signifera

Orthopodomyfa alba

The commonest species, 0. signifera of eastern United States, has a

; plate on eighth abdominal segment, and sometimes also on the sixth and
seventh segments, Live larvae of this species are easily recogniszed

i in the field by the pinkish color of the thorax and abdomen which
contrasts with the dark head and tip of body (eighth segment with dark
plate and dark air tubde),

;
i
:
i
2
!
:
:
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Wyeomyia has three well-defined characteristics:

Note:

1. An air tube without a pecten, buc with many hairs or hiir tufts,

2, Only one row of comb scales on the eighth abdominal segment
in North American species,

3. An anal segment without a ventral brush, only a lateral hair

on each side arising from a definite socket.

lateralyhair

Hyeomyfa larvae occur only in water-holding plants. Two species
are found primarily in bromelfads in Plorida. Two other species

(W. smithit and . haynel) are found in pitcher plants
(Sarracenia).
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TEST YOURSELF: Identify the larvae illustrated below. Write the generic
name beneath each larva and indicate by arrows and short phrases, such as
"one row of comb scales," the important identifying generic characters of
the 4 genera illustrated below.

'I' %
ngsv : "
*V’
N A -
AN
N \
y [ / \\ \\k\\ R
, N
/ & ) v
4 Vi
=

Answers on page 7g.
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PART IV QUIZ

TEST YOURSELF: For each of the statements below, write the generic name in
the appropriste blank, '

EXAMPLE: The abdomen has palmate hairs and lacks an air tube  ANOPHELES

1, The air tube is strongly tapered, lacks a pecten and has teeth on one

side towards the tip.

3. The afr tube has tuft of hairs near the buse and the pecten has coarse
basal teeth and fine hafir-ltke outer teath,

El{fC Ansm!rs on page 78,
oo s0



4., The eighth abdominal segment has a plate with teeth on the posterior ’
margin, The head is longer than wide, '

5. The eighth abdominal segment has a plate bearing two fine hairs and
two coarse spines,
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6. The abdomen bears palmate hairs, It has no air tube, only a spiracular
plate.

7. The air tube has a pecten and a single hair tuft on each side, The

anal segment is incompletely encircled by a plate,
& ,

8. The air tube has a pecten and single hair tuft on each side. The anal
segment is completely encircled by a plate but the median ventral brush
is entirely behind this plate,

52



9. The eighth segment has one row of comb scales. The air tube has no
pecten, but many hafrs or hair tufts,

R

e o
% 10. The head has a triangular pouch on either side behind the base of
‘ each antenna, -
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11,

12l

The anal segment is completely encircled by a plate pierced by the
tufts of the median ventral brush,

The head is longer than wide and bears 4 conspicuous hairs on the
clypeus and a row of six hairs across the middle of the upper
surface,
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11, The anai segment 1s completely encircled by a plate pierced by the

tufts of the median ventral brush,

4

7

SO
RN
DR
i NN N
e N
N .
N .

12. The head is longer than wide and bears 4 conspicuous hairs on the
clypeus and a row of six hairs across the middle of the upper

surface,
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13, The air tube has a pecten and several tufts or hairs on each
Sideo

14, The air tube has no pecten, and the eighth abdominal segment bears

2 rows of comb scales,

15. The air tube has a pecten consisting of several teeth and one

tuft near the base on each side.

i i e A i 83 b P e A - % e 4= 8
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PART V

ILLUSTRATED KXY TO SOME "OMMON FOURTH STAGE TARVAE OF NORTil
AMERTIC.,.N MOSQULTOES

Onc of the most important aspects of mosquito control or eradication prograns
is correct identification of mosquito larvac, Although there are about 150
species of mosquitoes in North America north of Mexico, usually only a rew
species are of major importance in any given area. An illustrated key to

some of the important species of mosquito larvae is presented on the following
pages. Use it to learn characters necessary to identify the most important
species in your area.

Accurate identification furnishes important clues regarding the potential
discase or pest problem in an arca before the adults emerge, and helps pin
point exact areas requiring control,

Anopheles

ERIC 56
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[llustrated Key to Some Important Species
of North American Mosquito Larvae

Harry D. Pratt and Chester J. Stojanovich

l. Air tube present; abdomen witnout palmate hairs (Fig. 1lA)....... 2

Air tube absent; abdomen with palmate hairs (Fig. 1B). Genus 3
ANOPNEleS o ouiuianneocootottenaneecoorcscnoasasnonscsososeoess

Air tube

Fig. 1A E,L:";g[

!

W,
' Ly S*n H\‘WS.( r '

Fig. 1B '«w' ;@I ; jn LT

; L\\i‘ ‘\\,

37 o
L ~polmote hoir

2. Air tube strongly tapered with teeth on one side, pecten absent
(Fige 2A) 1 cuuovuoonnsenaasneonsnnseosnsennsnasess Maasonia perturbans

Air tube not strongly tapered, without teeth on one side, pecten
present (Figs. 2B and 2C)

8000040088 0000T0000080eN OSSN0 S OGN C S 3

FPECTEN
\

E ECTEN
Fig. 2B i —
\\\\\\‘\\'\m\ ~ N
—h N
/ [\\: ‘

Fig. 2C

foss

57




3. Air tube with a tuft or hair at base., Genus Culiseta (Figs, 3A

3T B 3 4
Air tube with all hairs or hair tufts beyond basal fourth
(Figs. 3C and 3D)..uiierinnnronnennunsnsnnsnnanns Ceeteoreaaartaeenaas 7

SN\

NS

W

Fig. 3A

gtzf*‘mw rrpr—

Fig. 3B

Fig. 3D
4, Air tube with a hair tuft or hair at base and many multiple tufts
(Fig. 4A); eighth segment with comb scales in a single row,....
.................................................... Culiseta melanura

Air tube with only a single buir tuft near base (¥Fig, 4B);
eighth segment with comb scales in 2 or more rows

Fig. 4A HY eig.an
5. Air tube long and slender, about 6-8 times as long as basal width;
pecten of a few teeth near base (Fig. 5A)......... Culiseta morsitans

Air tube short and stout, about 3-4 times as long as basal width;
pecten of many stout teeth on basal portion and slender, hair-
like teeth on outer portion (Fig. 5B)
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6,

7.

Lateral hafr of anal saddle stout, longer than saddle (Figs. 6A
and 6C)Ollll‘l.l‘llll“lill“l..ll...llllltll.l.llll g!liseta ’-nornata

lLateral hair of anal saddle fine, shorter than saddle (Fig. 6B).
c---oooococ--cc-o-----.o!-ooo-o.-oooo-oo--o--oo-.-o--culiseta il1c1denl‘-

—
Fig. 6B
Air tube with several hairs or hair tufts on each side. Genus
Culex (Figs. 7A and 7B)ll..llll..ll..ll.l’.lll’..l‘l.ll....l.l 8
Air tube with one hair or hair tuft on each side (Figs. 7C and
15

TD) e v eoruraonnatsoesosasissossssoossossstsesostossossorosennns

Fig. 7C

L

5 ¢ /
A\ 4

Fig. 7B
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8. Antenna with tuft ncar m'ddle (Fig. 8A); air tube with some
single hairs (Fig, 3B).uieeiiasernnrnenesinee saseaaass Culex restuins

Antenna with tufit beyond middle (Fig. 8C).ivuvrvvenrenensnnnsnnns 9

9. Air tube with basal tubercles of all hair tufts arranged in a
straight 1ine (FiIg. JA).iuuevveeonssnnnnssssnsnsssssnss Culex tarsalis

Alr tube with at least one basal tubercle of a hair tuft or hair
out of line with the others (Fige IB)eeersvesstnsscrssssatsansse 19

Fig. 9B

10. Air tube shorter and stouter, about 3 to 5.5 times as long as
basal width (Fig. 9B)..iieeiieenniinnrnnerinnssncnerononsnnns 11

Air tube longer ard more slender, about 6 to 10 times as long
as basal width (r1g8. 10A and 10B).cesesienvsnoonsosoasnnnnnns 12

s B .
- _mﬁ.\\\ =N ARTR B ' p e
W R -:—. 'I" “m\}(‘&\ \\‘ » \\\:———‘—‘—‘_’ "“N
- | \ .,'- ‘ \

\

Fig. 10A
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11. Lateval hairs of abdominal segments III and IV usually triple;
dorsal microsetae toward apex of saddle of anal segment
couspicuously larger than those at dorsal middle (Fig. l1A4);
western sSpecics siu.sioocirenocasecsasoscssossacaaaaavasens Culex peus

lateral hairs of abdominal segments [II and IV usually double;
dorsal microsetae toward apex of saddie of anal segment not
conspicuously larger than those at dorsal middle (Fig. 11B);
widely distributed throughout U. 8. ....cccesscscuccacsnsnass
sesssansscsse Culex pipiens pipiens and Culex pipiens quinquefasciatus

12.  Jower head hairs single or double (Fig. 12A)

8 088003030008 3088000 13

Lower head hairs with 3 or more branches (Fig. 12B).....c000000% 14
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13. Upper head hairs short, many branches (Fig. 13A)...... Culex erraticus

Upper head hairs long, single or double (Fig. 13B).... Culex territans

Fig. 138

14. 'Tnorax densely spiculate (spicules dark); lateral hair of anal
segment usually single (Fig. 14A and 14B)....... «.. Culex nigripalpus

Thorax with few or no spicules; lateral hair of anal segment
usually double (Fig. 14C)...... Ceeivaea teeeas «eee. Culex salinarius

‘ig. 14C

Fig. 14B



15. Anal saddle pierced by anterior tufts of median ventral brush
(FLg. 15A); Genus PSOYOPhOTa tiuiieeiisesisenasssrananacsansans 16

Anal saddle nct pierced by tufts of median ventral brush
(Figs. 15B and 15C); Genus AedeS ...vvvieecnnoscrecnnososanans 18

16, Air tube with many pecten teeth (Fig. 16A).......... Psorophora ciliata

Air tube with 2-8 pecten teeth (Fig. 16B).c.iviiviinccnronnnanons 17

Fig. 16A
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17. Antenna short; upper and lower head hairs with 4 to 8 branches
(Fig. L7A) . v iveiueinsuenausessnnasersnssasass Psorophora confinuis

Antenna long; upper and lower head hairs with 2 or 3 branches
(Fig. L7B) ivurievivusenunaveesonenassessnssusnasssar Psorophora ferox

~, .//'Q_4
BV o
Fig. l7/A Fig. 17E
18. Distal pecten teeth more widely spaced’ than basal tecth (Fig.
18A)....l..l.......l.....l.l...........ll.....l.............l. 19
All pecten teeth evenly spaced (Fig. 18B)..cevuivinvncnnrnsennne 23

LA 14
Z

Fig. 18A Fig. 18B

19. Hair tuft on air tube inserted befoie last pecten tooth (Fig.
19A)----ul-oo----uuoo--o-o--------o-o--u----oo---o- Aedes atrﬂpalpus

Hair tuft on air tube inserted after last pecten tooth (Fig.

193).-...-.00--.lllooll...lllllu.llo.l.l.l.ll.l..llll.lll.llll 20

Fig. 198
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20, Pecten teeth extending beyond middle of alr tube (Fig., 20A);
anal saddle completely encircling snal segment; most abundant
ill western United Stateso C10 00 eI BN e EN GO ON SO ON Aedes nigromaculis

Pecten teeth extending about to middle of air tube (Fig, 20B);
anal caddle not completely encircling anal segment,eieeeeseeises 21

21, Air tube long and slender, 4 to 5 times as long as basal width
(Fig. 21A)l..l.lll..ll..l.l...l...l........ll..l.lll Aedes excrucians

Alr tube shorter and stouter, 2 to 4 times as long as basal
‘Jidth (Figl 213).!0..l....l.....lll..l.l....lllllll..l..lll.l.l. 22

! "“2';.;-‘."“' .
’/. N '» »[
\\074\7 + )!
’;:}/"3 < .
- - . ’ ﬁ * ‘\
o

Fig. 21A
Fig. 21B
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22, Upper, lower and preantennal head hairs inserted almost in a
Straight line (Figl 2%).......ll......l?ll'.""'Q"' .Led--e_i cinereus

Upper, lower and preantennal head hairs not inserted in a
Straight line (Fig- 22B)|n.0.n------.-n--.------n-..-.- ée_d_e.g vexans

ey U7

Fig. 22A Flg. 22B

23. Anal segment completely encircled by saddle (Fig. 23A)eeeeescssees 24

Anal segment not completely encircled by saddle (Fig., 23B).cieevse 26

Fig., 234 Fig., 234
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24, Comb of 4-6 scales 1n a single row (Fig. 24A)......... Aedes atlanticus

Comb of many scales in 2 or more rows (Fig. 24B)....cuvivincnnnnnnans 25

Fig. 24A
25. Comb scale rounded apically (Fig. 25A).......... .Aedes tazninrhynchus
Comb scale thorn-like (Fig, 25B).....ivveivecvnnnnns Aedes sollicitans
<
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Fig. 25A
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26, Antennal shaft smcoth, antennal hair single (Fig., 26A)...eeessvses 27

antennal shaft rough, antennal hair with 2 or more branche:
(Figl 26B)l'....l...lll.......lll.l.lll..l'lll.llll.lIl'll.l..ll 29

Fig. 26A Fig. 26B

27, Comb scales in 2 or more rows; Pacific Coast species
(Figo 27A)oovo..c-ccco-.c-oooccoocoo--on.coon-cooool Aedes sicrrensis

Comb scales in a single or irregular double row; eastern
SpeCieS (thc 273).lctllllllICl...l..Cllcllc....c.llllllll..llll 28
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28. Precantennal and lower head hairs single; thorax with 4 long,
curved lateral spines at base of hairs on mesothorax and
metathorax; comb scales thorn-shaped withh a strong median
spine and stout lateral denticles; anal gills long, equal
(Figs. 28A and 28]3)......uuo.-c...--nn.---on--.-u|u-uu- Aedes aeg!Eti

Preantennal hair r.altiple, lower head hair single io triple;
thorax with &4 short spinecs or tubercles at base of hairs;
comb scales slipper-chaped, evenly tapered with a fringe
but no stout lateral spines; anal gills unequal, 2 long
and 2 short (Figs. 28C and 28D).s.seesscsssesasssss Acdes triseriatus

‘ conh seale
PN/
! “\

N ,/\:f§§(,_
— ¥ [ \ N, \\.’
s s \\_, R é
7/ \ A
A F{lite
%

i Fig.ss

Alr tube long and slender, 4 to 5 times as long as basal width
Ceeseseitensiiiaissseaeaes. Acdes fitchid

29,

(Fig., 29A) . vviinnnn

Afr tube short and stout, 2 to &4 times as long as basai width
30

(Fig. 29B)0l".l.l|"llll“.lll..IIIIIlll‘l.llllllllllllllllllll

‘)\\‘&(\\‘ \&‘$§-:§\-:

e r “.
- " ‘q ‘
Fig., 298
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30. Upper head hairs single to triple (Fig. 30A).cceiiersienacnrcaanse 31

Upper head hair with 4 or more branches (Fig, 30B)eeescreseaaaane, 33

l Y

Fig, 30A

31, Hair tuft on air tube inserted slightly beyond middle; anal

gills typically short and bud-like (Fig. 31A) tevsenaarnecnnnonns
Aedes dorsalis and Aedes melanimon

$ 0600060 500900880000 000080et 000000080y

Hair tuft on air tube inserted slightly before middle; anal
gills long and pointed, often as long as, or longer than,

anal saddle (Fig. 318)1llbll.oll'lllll.lllll.lllllllll.llll.llla 32

fFig. 31A Fig. 318
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32. Upper head hair usually double (Fig. 32A).....cvuunne Aedes stimulans

Upper head hair usually single (Fig. 32B)......00vvunne

>

edes communis

—

Fig. 328

33. Air tube 2.5 to 3 times as long as basal width; anal gills
shorter than anal saddle; Atlantic Coast from Viiginia north;
typically in brackish water (Fig. 33A)......... .ss+. Aedes cantator

Alr tube 3 to 4 times as long as basal width; anal gills as
long as, or longer than, anal saddle; widely distributed in
United States; fresh water spucies (Fig. 33B)...... Aedes canadensis

Fig., 33A
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34. Ollter Clypeal hai.rs simple (Fig. 3[&.':\)-.-o-o.o-..oo..o-.-o-oo--o 35

Outer clypeal hairs densely branched (Fig. 34B ....oovvue covnen 25

Fig. 34A

35, Spiracular plate without well-developed tails; western species,
from Texas and Kansas to Oregon (Fig. 35A) ....Ancpheles franciscanus

Spiracular plate with well-developed tails; South Central
United States, Alabama to New Mexico (Fig. 35A) ceevviuirnanne
tesiessesstessssasasesessaasssssssssess Anopheles pseudopunctipeunis

36. Abdominal segmeats IV and V with both hair O and hair 2 large
and multiple (Fig. 36A)...ecvvvvvsnivneniensse.. Anopheles crucfans

Abdominal segments 1V and V with hair O rudimentary or absent;
hatr 2 single to multiple (Figs. 36B and 37B) cevervenvarvnnns 37

Fig. 36A Fig. 35B
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37,

Inner clv::al hairs separated by at least width of a basal
tubercle of one hair; abdominal segments IV and V with hair
2 single (Figs. 37A and 37B).............. Anopheles quacrimaculatus

Inner clypeal hairs separated by less than width of a basal
tubercle of one hair; abdominal segments IV and V with hair
2 double to many-branched (Figs. 37C and 37D)...iveevnrennnes

38

38.

Abdominal segments IV and V with 2 tergal plates; hair 2
double; all United States (Fig., 38i) ....... Anopheles punctipecnnis

Abdominal segments IV and V with 4 tergal plates; hair 2 with
two to many branches; found from Colorado and New Mexico west

to the Pacific (Fig. 38B) .......0vvveavunnsness Anopheles freeborni

: Fig. 38A Fig. 38B
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Glossary

abdonen - the third major, or most posterior, region of the insect body,
composed of eight segments plus the terminal segments,

abdominal segment =~ one of the subdivisions of the abdomen, usually refer-
ring to ecue of the first eight divisions of the abdomen,

accessorv tergal plate - small, paired plate behind anterfor or posterior
tergal plates on abdominal segments.

adult - the fourth stage in mosquito development.

air tube - a cylindrical structure arising from the eighth abdominal segment
of culicine larvae, used for respiration,

anal gills -« membraneous terminal structures on the anal segment, not used
for breathing as in fishes, but for maintaining the chemical
balance in the mosquito 'blood",

anal taddle - a hardened, or sclerotized, plate on the anal segment.,

anal segment - the structure at the end of culicine mosquito larva in which
the alimentary canal is located, terminating in the anus or

posterior opening of the canal.

anopheline larva - malarfa mosquito larvae, genus Anopheles, without air
tube and with palmate hairs,

antenna - a tubular appendage on the head, often called a "{eeler",

antennal hair - a single to many-branched hair tuft on the shaft of the
antenna, not at the tip of the antenna,

anterior flap - the anterior plate on the spiracular apparatus,
anterior tergal plate - the large anterfor plate on each abdominal segmeat,
apical spine - a spine at the tip of some part of the mcsquito body, for

example, the elongated central portion of a comb scale, as in
Aedes acegypti.,

aquatic insect ~ Insect vhich lives in water,
caidal hair - hairs on the anal segment,

comb = a grcup of scales on the efghth abdominal segment.
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comb scales - tiny structures arising from the {ntegument of the eighth
abdominal segment, with a characteristic shape in each species of
culicine mosquito,

dorsal saber - the top, o1 dorsal, pointed structure at tip of the antenna,

egg ~ the first stage in mosquito development,

frontal hair - one of a group of 6 hairs, Nos. 5, 6, 7, located on middle
of dorsal surface of head.

head - the first, or most anterior, region of the insect body,

inner clypeal hair - hair 2, near middle of anterior margin of clypeus.
inner frontal hair - hair 5, the middle pair of frontal hairs.,
{ntegument - the external «overing, or "skin' of the body.

larva - the second stage in mosquito development.

lateral hair -+ a hair on i« side, either of the thorax, abdomen, or anal
segment,

lateral plate - a hardencd, or sclerotized, plate on the eighth abdominal
segment,

lateral spine - a spine ¢ the side, variously used, as for example on the
thorax, or on the s’d¢ of the apical spine on a comb scale,

leaflet = one element of . ~almate hafr,

lower head hair - onc o1 i hairs on the upper surfac: of the head.

med{an plate - the middl. pliate of the spiracular apparatus,

median ventral brush - a fan-shaped group of hairs arising near the
posterior margin of the underside of the anal segment on the
middle (ventral) line,

mesothorax - the second part of the thorax,

metathorax « the third part of the thorax.

middle frontal hair - hair 6,

mouth brush - a brush of hairs arising on either side of the mouth under
the outer clypeal hairs.,

occipital hairs « Nos, 8 and 9.

outer clypeal hair =~ the lateral pair of hairs on anterior margin of
clypeus at anterior end of head, No. 3.
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palmate hair - float hairs on the abdomen of the malaria mosquito larva,
given the name '"palmate' after the palm frond or palm of the hand,

pecten - a comb-like row of tiny teeth on the air tube of the culicine
mosquito,

pleural group - one of 3 groups of halrs, Nos, 9-12, arising from common
tubercles on underside of thorax.

post clypeal hair - hair 4, behind the inner clypeal hair, n2ar anterior end
of head,

posterior plate - one of a pair of plates on posterior end of spiracular
apparatus,

posterior tergal plate - the small rounded plate on some abdominal segments,
behind anterior tergal plate.

preantennal hair - a hair on the head near the base of the antenna,
preclypeal hairs - one of a pair of hairs on the clypeus, hair 1.
prothorax - the fivst part of the thorax,

pupa - the third stage Iin the life history of a mosquito, the stage between
the larva and the adult,

shaft = the tubular part of the antenna,

spicule - tiny projections from the integument of 'skin" of the mosquito
larva somewhat resembling the '"five o'clock shadow" on a man's face,

spiracle - one of two circular openings of respiratory system on spiracular
apparatus,

spiracular apparatus - the group of plates surrounding the spiracles near
tip of abdomen,

submedian prothoracic hair - No. 1 prothoracic hair, nearest mid-line along
anterior margin of thorax,

sutural hair - hair 8, mesal to suture on head,

tail - a slender, hardened extension of posterior plate of spiracular
apparatus,

tergal plate - a hardened plate on the dorsal surface of abdominal segment.
thorax - the middle major region ci the insect body,

trans=-sutural hair - hair 9, lateral to suture on head,

upper head hair - one of the hairs on the upper surface of the head.

ventral saber -~ the ventral pointed structure at tip of antenna.
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Psorophora

Aedes
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Wyeomyia
Orthopodomyia
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